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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M Richard and Bern A. Vol 

FIELD OF THE INVj-MTtnu 

The few of this h**^ retail to do 
ered on cofted tubing where the tubing can also oe expanded against the 
screen to push K against the wdbora. 

BACKGROUND OF THE INVPMT mw 

hi typical completions In the past metaBc screens have been inserted 
on rigid or coiled tubing Into a zone ai the weitore for production. PHorio 
producing the zone, sand particles were delivered outside the screen in a 
technique known as gravel packing. Screens have also been used that come 
prepacked with a eajvl layer as a^ 
techniques or to be used in confuncBonwIfcfce placement of 
thescreen. The gravel paciong procedures 
tk>nsieni«»tajrtiesastowrwtr^ 

uniformly kx the annular space so as to provide an effective gravel pack. 
AddafonaJfy, the gravel pacidngpiooaduretookvaluab^ 
and required the use of surface eo^o^ 

merrt In the weHbore. Another disadvantage of tradHonaJ gravel paddng 
procedures Is that an annular apace ewuiid the screen lied to be left so that 
the gravel could be placed there. The end result was the insido diameter 
within the screen was necessarty amal to allow for the presence of the 
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annular space. This oonstricUon in size could also advofsotyaffeottho pro- 
duct of Iho formal^ to the swftoe. 

In using certain drittng techniques, particularly in unconsolidated for- 
mations, the drilling mud would foim a barrier adjacent the weBbore which 
5 cause subsequent plugging when the productkm began, even with screens 
and gravel packs being deployed. 

A more ideal situation tor producing a torniaflontetoleavetheweftore 
in Its drffled state so as to create the (east amourt of disturbance to the for- 
mafion which has Just been drilecL Traditional techniques leaving an annular 
10 gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the tarnation as wel as kicompalfciBties between 
used to convey the gravel 

is 

NUMMARY OF THE INVENTION 

One of the objects of the present Invention is to allow a wefi to be 
produced through a screen without the need for a gravel pack. This objective 
is accon^fished by the placement of an expandable screen that can move 

20 radially outward* when placed a! the desired location against the weUbore 
and be porous enough with sufficient open area to altow production from tto 
formation. Another objective la to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
which can be preperforated tor a support for the screen. Another objective is 

25 to protect the screen during defivery to the desired tocatton in the weBbore by 
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apovidingaaTsp^ 

eaerpn.perlocailonoftha^hih.^^. These and c^^ves 
^"^inv^tr* apparatus and 

tivesare fathar described below k» toe descri^ of the preferred e«*c^ 
fnent 

DESCRIPTION QF^EEf^^^ 

nguroifeaaecfioraivtewtf^ 
tus expanded against the weflbore. 

RQure 2 te the section view Hong Bhes 2-2 of Figure 1 . 

Rgure3l»theeecflonvlewofFigi»^ 
Inner tube against the filtering material. 

*8ure4 b asegment which can be rolled Icngftudtoafly or spiral/ into 
flexible tubing which gives under^ support to the tater or medto, 

DETAILED P^RiPTtQM QP jjg fRmq en cu^ QPjMSjr 

The preferred embodiment te iuslnited In operation to Rguw 1. a 

ix*edt^ieellQcanto*acor*uoueto 
of which IsprefeiBJjIymaAltonap 

As seen to Figure 4. segment 12 hat a ptursfRy of perforation 14 wNch can 
heanangedhanyordereflherrandomcfto Thesegment 
l2canbep««chedfortoeholeei4ort^lMles 

^t^tn^uearttotmycni*. Tt» desirable goal te to have ap- 

PfQrfmatelyaSOcr 40 percent cpeo^ ra 

a tubular shape. ThecegmeiitWcantwioftadlcngl^^ 
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16 and 18 are brought together to make a longftudlnal seam which is welded 
or otherwise dosed up. AftematfveJy, the segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wtdh of aagmant 12. 
This ehoufd be compared to rettng the segment 12 into a tube where te width 
determines the diameter of the tube that is formed when edges 16 and IB are 
aligned and joined in a technique wen known in the art. 

7neop«irigsorho<es14canbeputOTte 
12 fbronly a portion ofthe coiled tubing string 20. The segment 12 can be as 
long as thelntshed coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and red 10. the 
flexible tubing 20 can be quicWy run into the wettcre 22 to plex» the perfo- 
rated segniert or segmerfe at the desire 

Figure 2 shows to section the tube 20 made from the segment or seg- 
mented along wito openhgs 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metaffic or composite or olher 
nonmetalCc materials. The purpose of the grid 26 Is to provide a support off 
of tube 20 for the open cell filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceil structure akin to a sponge 
material such as is available from Mosttes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suft The 
significant feature of the filtering material 28 is that It Is flexible. Thus, when 
the string 20 is preformed into a comigated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter material 28 
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can then be appiedovsri as shown in Hgirt 3. Thereafter, when the mate- 
rial 28 is properly positioned in ft* welbore. a known expanston tool Bus- 
trated schematicafy as 30 to Figure 1 can be Inserted kto toe stag 20 to take 
the inmai shape shown in Hgure 3 and axpand me strir* 20 urtfer the fitter 
material 28 to a rounded shape as shown in figured As a result, the titer 
material which fefleodbta expands w» too underrying tartar 20 as the shape 
of tubular 20 changes from that of Rgure3 to that of figured 

A cover material 32 can overlay toe filter material 28 for runnkig in, eo 
as to protect the fitter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slghtest expansion of the 
corrugated tubuter 2a It can be a etastomenc material that literally rips at the 
slightest expansion of the underiytogoonugatedtobu1ar20tt 
3. Other materials for the cover 32 can be ernployed without depaiting from 
toespWoftteirivBmTonor.inepa 
efimtoated. AmalerWwtiJchdfesoivwwIsd 

aJsobeenxpk^esacover32«uchthat»w«l no longer be In the way when 
it is desired to put the wel in production. 

Significant expanak>ns vrjhroetriceiV can be obtained h changing the 
shape of tne tubular 20 tromtrwcom^ 

pte to Hgure3 to the rounded shape Whie a particular 

four-lobe arrangement of the corrugated «napetesfwwnmRgure3.cther 
Inttial shapes are wfthin the purview of the Imronttoa The significant thing is 
thai the imoenylng siippoftstro 

of fie siring 20. as shown In Figured, is capaWe of votwrietiicalV expanding 
so as to bring the filter material 28 tTtocontaawrfttheweObore asdriBect 

9 
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Thewtfalcomjgstedshapeato ^ 

^ shape does** have to be corrugated. It can be round and be ex- 
panded downhole. 

Thte technique is particularly advantageous in under-balanced drflHng 
where circulating mud is not used, in these stuaaons, partteUaify whom 
shateisencaintBrBitheadvartaoeolt^ 

use of the apparatus and method as described. The forSal shape of the 
weUbwia retained by the asaemb^ 

the filter material 28 so as to push the (titer material zgipaoatet the weObore 
34. In so doing, the formation can be allowed to flow through the filter mate- 
rial 28 without the presence of an annular space wound tha outside of the 
fatar material The traditional gravel packing is eimlnated and the flow area 
wtthln the tubular 20 after it has been expanded to a rounded shape Is lanjer 
than It otherwise would have been using a traditional gravel pack which 
requires the annular space forthep^rwcessflafingaem 
eter Inside the screen. 

It should be noted that it is within the putvtewoflrfelma^topn^ 
duos a formation through the use of a colled tubing string such as 20 which 
is perforated wfth openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradffional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
fitter material 28 prefa^rra 

such as VTton is overbid on the corrugated tobtilar 20 as shown in Figure 3. 
The stretchable qualifies of the fDter material 2a aBow Its use in conjunction 
vvfthaninitialtycorruga^ 



6 



09/18/2000 18:34:13 page -8- 



^M»»««t.»N,h M » to 40p^ llWk>M , |)Mn( , |h ; (llb . 
» » «» MtaiM n. .ulWMcoMiin ttngg, to „. „ fc 

proper depth. 

tttealsowfttomapufvl^oflheiwent^ 
28 over a cosed toblng siring such at 20 which is perforated with holes 14 
vvfthoutln«any corrugating the tube 20 UfKJerth^ ^ 
assembly can be expanded in an initial rounded state to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
TheusecrfatlexibteniaterfaiforthetUriM 
fnosfewandhokfathefom^ 

pcsBc^asshowninRguroi Upcri expansion, the tube rru^ 

filter material 28 around it act as a l>«1brated oa^ tor fte p!^^ of 

production from the formation. 

The reinforcing grid 26 can be a tayer lhat cveriays the tube 20 as 
s^JnHgure2.cfttcanbeastnrturaico^^ 
28. ThereWorc«nvrt26canbe 
abarxllsgenen^an open weave, ^^1^^ 
Ptoyed wither departing from the spW of 

It is also wfthin the purview of the invertton to use an hWaJly roun^ 
cfoss section tor the tube 20 under tt»ten^28andmechai*^ 
BX|»arxl toe cx>mbination a^theweflbore. However, the preferred em- 
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greater volumetric expansions can occur imdemeath the filter materi* 28 to 
better position ft against the weDbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provide abetter strud^ 

initial openings which are slotted. Using materials such as sfcdnkns steel 
316L, yield strengths of 30,000 to 80,000 psi can be otrttfned. 

tt is also within to scope of the invert 
ston force on the corrugated tube 20 to get It into to rounded posHon shown 
10 in Figure 2 such mat the filter 28 engages the wetoore wRh a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weilboreto enlarge ft. 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the filter material 28 to a 
is rounded shape. These can hchJdedevtoeswh^ employ a wedge whttte 
pushed or puled through fie tubUtar or any other drMngdertcewhto 
the use of rotters which can be actuated radtefly outwardly to Initiate the 
expansion of the corrugated tubular as the driver advances* 

i nose SKMea w\ me arc win apprecraxe me advantages or me apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a sawn. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
ftnftafion on production from the zoneinthewelbore. In certain applications 
involving unconsolidated shale formations, driNng With mud can create an 
25 impervious cake on the weRbore waBs which wS be detrimental to future 
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Aocortfingly. 

fte apparatus and method as destfbedp^enhancas 
""*^^^*-*». Ao^.ano^^^ 
n«^««chas2e^canU^ jsp ^ hc ^^^ 
wiwiarty^coledtublnflmaiBW 

Oated^concf^toa.xind^inrta^ THe open ce^wter material 
28 can be pushed firmly aoalhtf the ftmnatian whore ft can easily ^ 

direction. The opening size in the flier material 28 is preolctable and the 

asa ^^*P^edfc,dol^^ 

structure eliminated prior to or durft* «» expansion of the f^ 

wWi »• underlying tube 20 baton, ft While va*** types of n*chanlcaJ 

«xpanslor«oftr«undenVingtub820from aro 

«ate f^ bean described, other lec^ 

aeaifisttfie*e^^eupporlngl^« 

P^rttvirsabroe opener*^ 

pun^oftMiinvenlon. ^nno^^^amteK^^tt* 
arKlth e f^malerfal2a > cr^^ta«mate^^ 

the torrnaten* 28 through theqper^14htj»ba3eplpecf tubew.as 
Shown fn Rgura2. 

Tr«foregoingdfe«iosufeend<fe 
andaaptanatorytr.*^ 



9 



09/18/2000 18:34:13 page -11- 



ate, as wen as tn the details of the Illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. A weBbore completions 

a perforated body mads of an expandable material; 
a filler assembly mounted over eaJd perforated body ao at to 
cover the perforations in said body; 

a tool acting on said body to expand It and said «er mounted 
aioundttoafafifaitftterton™ 

2. TTieassernbryofdatmt.furtrx^oompristog: 

a protective cover tor aaJd filter assembly wwch te removable 

downhote, 

3. The assembly of claim 1. whereto: 

saM expandable matertt to corrugated to faoQrtate tosertton into 
the weflbore,wriereup<>neeJd toot ex^eeto corrugate to nioveaato 
filter toward the surface defining (he weflbore. 

4. The assembly ofctafm 3, wherein: 

5. The assembly of claim 1, torther oomprtstog: 

1 reinfoicatiiwil between aakl body and said fitter assembly to 
suppcrtsakl fitter assambryhthaaro^ 
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6. The assembty of claim 1 , wherein: 

said perforated body comprises a segment of a coied tubing 

string. 

7. The assembly of dalm 6, whereto: 

saW segment has an open area In the range of up to about 40*. 

B. The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of claim 6. wherein: 

said segment Is made from a flat member which is rotted Into a 
tube with a sealed longitudinal Joint 

10. The assembly of ctaim 6, wherein: 

saki segment b made from a flat member and rolled spirally to 
a desired diameter having its spiral seam sealed 

11. The assembly of dafm 3 V wherein: 

said perforated body comprises a segment of a axled tubing 

string. 

12. The assembly of dakn 1 1 9 further comprising: 

a reinforcement between said body and said filter assembly to 
support said ffiter assembty in the area of said body perforata*. 

12 
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1 13. The assembly of data 12, further comprising; 

2 a protective cover for said fitter assembly which Is removable 

3 downhote. 

1 14. Arnethod of welccmptettoricomprisir^ 

2 running In a tubular body wflh perforations and a filter assembly 

3 mounted over the perforations on the body; 

4 expandlr^ the tubular body dovmhote. 

1 15. The method of daim 14, forther comprising: 

2 provioTng a protective covering over the fi^essombty for run-in; 

3 removing the protecfive covering downhole. 

1 16. The method of data 14, further comprising: 

2 corrugating said tubular body; 

3 afteting said conjugating into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14, further comprising: 

2 engaging the weObore with the Star essembiy dua to said ex- 

3 panding; 

4 usmgaseomertofcotedtubt^ast^ 



13 
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t 18. The method of claim 14, further comprising: 

2 providing a support between said tubular body andaaJdfirter 

3 assembly. 

* 19. The methodcrfc^u, further cornprlsmg: 

2 provkfing an open area on said tu^ 

1 20. ThernethodotdafmU.lurtherco^ 

2 corrugating said tubular body. 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 



14 
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21- X wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is ex panded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein eaid coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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